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Background and purpose — The incidence and annual number of 
hip fractures have increased worldwide during the past 50 years, 
and projections have indicated a further increase. During the last 
decade, however, a down-turn in the incidence of hip fracture has 
been seen in the western world. We predicted the development of 
hip fractures in Sweden until the year 2050. 

Methods — We reviewed surgical records for the period 2002- 
2012 in the city of Malmo, Sweden, and identified patients aged 50 
years or more with a hip fracture. We estimated incidence rates 
by using official population figures as denominator and applied 
the rates to population projections each year until 2050. We also 
made projections based on our previously published nationwide 
Swedish hip fracture rates for the period 1987-2002. Since the 
projections are based on estimates, no confidence limits are given. 

Results — During the period 2002-2012, there were 7,385 
hip fractures in Malmo. Based on these data, we predicted that 
there would be approximately 30,000 hip fractures in Sweden in 
the year 2050. Use of nationwide rates for 2002 in the predictive 
model gave similar results, which correspond to an increase in the 
number of hip fractures by a factor of 1.9 (1.7 for women and 2.3 
for men) compared to 2002. 

Interpretation — The annual number of hip fractures will 
almost double during the first half of the century. Time trends 
in hip fractures and also changes in population size and age dis- 
tribution should be continuously monitored, as such changes will 
influence the number of hip fractures in the future. Our results 
indicate that we must optimize preventive measures for hip frac- 
tures and prepare for major demands in resources. 



Hip fracture rates increased worldwide during the last half of 
the twentieth century, and several projections suggested that 
the increase would continue (Cooper et al. 1992, Gullberg et 



al. 1997, Kannus et al. 1999). During the past decade, however, 
a break in the trend has been seen in many parts of the world, 
with stable — or even decreasing — hip fracture rates (Kannus 
et al. 2006, Dhanwal et al. 2011, Rosengren et al. 2012). The 
many studies highlighting this down-turn have not been fol- 
lowed by an equal interest in new projections on the future 
number of hip fractures. Sweden, a country that is highly bur- 
dened by fragility fractures, with a progressively increasing 
life expectancy and proportion of elderly, is of special inter- 
est. We therefore updated hip fracture projections for Sweden 
using recent local incidence rates, detailed nationwide rates, 
and up-to-date population projections. 



Subjects and methods 

The city of Malmo is located in the southernmost part of 
Sweden. The inhabitants represent a Swedish rural population 
with a mean age of 39 years (in 2012), which is similar to that 
of the capital city of Stockholm but lower than the mean age 
in Sweden as a whole (41 years) (Stadskontoret Malmo 2013). 
The population in and around Malmo is multicultural, with 
22% immigrants. This proportion is similar to that in Stock- 
holm but higher than that in Sweden overall (15%) (Statistics 
Sweden 2013). 

We manually reviewed the digital surgical records of Skane 
University Hospital in the City of Malmo (with a total catch- 
ment population (all ages) of 403,949 in 2012) for the period 
2002-2012 and included all individuals aged a 50 years who 
had undergone primary surgery for hip fracture (cervical, tro- 
chanteric, and sub-trochanteric fractures). Those who resided 
outside the catchment area were excluded. Sex-specific popu- 
lation figures in 1-year age classes for the catchment area in 
the age stratum > 50 years during the examination period were 
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Gender-specific hip fracture incidence rates per 1 0,000 individuals according to different studies (Gullberg et al. 1 993, Hedlund et al. 1 987, 
Lofman et al. 2002, Rogmark et al. 1999, Rosengren et al. 2012, Nilson et al. 2013) in different settings and time frames in Sweden during 
the period 1 950-201 2 
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Data presented separately for cervical and trochanteric in the original manuscript. 



obtained from Statistics Sweden and used as denominator to 
estimate rates in different sex and age-specific strata. We then 
applied the rates to official annual population projections from 
Statistics Sweden for each year until year 2050. 

Hip fracture incidence rates for individuals aged > 50 years 
in Sweden during the period 1987-2002 (Table) have been 
described in detail previously, together with the method for 
data extraction from the official Swedish Inpatient Records 
(Rosengren et al. 2012). In that study, a breakpoint was evi- 
dent around 1996. Before that year, the hip fracture rate was 
stable and the annual numbers were increasing, but after that 
both the annual rate and the numbers decreased, with approxi- 
mately 16,000 new hip fractures in Sweden in 2002 (Rosen- 
gren et al. 2012). Using these data, we made projections of the 
annual number of hip fractures in Sweden in men and women 
aged > 50 years, until the year 2050. We used 2 models based 
on (i) sex-specific incidence rates in 1-year age strata from 
data from 2002, and (ii) sex-specific incidence rates in 1-year 
age strata for the overall period from 1987 to 2002, to disperse 
annual fluctuations. We also decided to make a presumably 
unrealistic but didactic projection (iii) using low-resolution 
data with sex-specific (but not age-specific) incidence rates 
for the overall period 1987-2002 in the aggregated age stra- 
tum s» 50 years (thereby deliberately not taking into account 



shifts in the age distribution within the population) to high- 
light the importance of detailed data. Annual sex- and 1-year 
age-class-specific population projection figures in individuals 
aged > 50 years were obtained from Statistics Sweden until 
the year 2050, with major shifts in population size and age 
distribution (Figure 1). The projected number of hip fractures 
from each model was compared to the number from the most 
recent year of actual nationwide data (2002). The progression 
of annual numbers during the projected period was estimated 
by simple regression. 



Results 

In the period 2002-2012, there were 7,385 hip fractures in 
individuals aged > 50 years in Malmo (during 1,406,356 
person years). Age- stratified sex-specific hip fracture rates 
are given in Table 1 and nationwide projections are presented 
in Figure 2B. When using the average annual Malmo rates in 
5-year age strata, approximately 30,000 hip fractures would 
be expected to occur in Sweden in 2050 (Figure 2B). 

We also made projections based on our previously pub- 
lished nationwide rates. According to the first model (model 
(i), based on the sex-specific nationwide incidence rates from 
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Projected Swedish population (millions) 




Year 

Figure 1. Projected annual Swedish population for the period 2010- 
2050, in total and divided into age classes. 

the year 2002, in 1-year age classes), the annual number of hip 
fractures in Sweden will increase by 350 fractures on average 
per year from 2002 to 2050 (204 for women and 147 for men), 
resulting in about 30,000 hip fractures in 2050, corresponding 
to an increase by a factor of 1.9 (1.7 in women and 2.3 in men) 
(Figure 2A). According to the second model (model (ii), based 
on the sex-specific nationwide incidence rates for the period 
1987-2002 in 1-year age classes), the annual number of hip 
fractures will increase by a factor of 2.0 in the period 2002- 
2050 (Figure 2A). According to the projection model based 
on nationwide low-resolution data (iii), without taking demo- 
graphic shifts within the age strata a 50 years into account, the 
number of hip fractures will increase only by a factor 1.3 in 
the same period (Figure 2A). 



Discussion 

The devastating epidemic of hip fractures has been described 
for a long time, but it has recently been defused by reports of 
a decrease in age-adjusted rates. Our findings dampen the the 
optimism associated with this decrease. In the year 2050, the 
annual number of hip fractures in Sweden will have approxi- 
mately doubled compared to 2002. This is a result of changes 
in age-specific fracture incidence during the last decade, an 
increase in the population at risk, and changes in age distri- 
bution within this population — with a higher proportion of 
elderly men and women in 2050 than in 2002. 

To put our projection (based on data from the period 1987— 
2002) (Rosengren et al. 2012) into perspective, we identified 
other studies on epidemiology of hip fracture in adults in 
Sweden with data on men and women over 50 years of age 
presented in 5-year age classes (Table). For the purpose of illu- 
mination, we made projections based on the rates of Hedlund 
et al. (1987) (for the period 1972-81) and Lofman et al. (2002) 
(for the period 1982-1996). The resulting numbers for the 
year 2050 (Figure 2C) were 10-15% higher than the projec- 
tions based on our nationwide rates (1987-2002) (Rosengren 
et al. 2012) and our recent local rates (2002-2012), reflecting 
the effect of a down-turn in incidence. Lofman et al. (2002) 
made projections of their own using 2 prediction models for 
the number of hip fractures in Ostergotland County, Sweden. 
For the period 2002-2010, they found a decrease of 1 1% when 
they assumed a continued decrease in incidence rates (as seen 
during their examination period of 1982-96), but stable num- 
bers when they based the projection on the average incidence 
during the examination period 1982-1996, due to an antici- 
pated transient decrease in the population at risk. 
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Figure 2. Projected numbers of hip fractures in Sweden for the period 2010-2050 based on: A. Nationwide Swedish hip fracture rates 
for the year 2002 in one-year age strata (> 50 years) (model i), average rates for the period 1987-2002 in one-year age strata (> 50 
years) (model ii), and the rate for 2002 in only one stratum (> 50 years) (model iii). B. Local average rates for Malmo, Sweden, for the 
period 2002-2012 in 5-year age strata (> 50 years) (model iv) and in 2 age strata (65-79 years and > 80 years) (model v). C. Previously 
published Swedish hip fracture rates for the period 1972-1981 presented in 5-year age strata (> 50 years) (model vi) (Hedlund et al. 
1987), for the period 1982-1996 presented in 5-year age strata (> 50 years) (model vii) (Lofman et al. 2002), and for 2009 presented in 
2 age strata (65-79 years and > 80 years) (Nilson et al. 2013). 
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The third model (model (iii), using low-resolution data) 
differs substantially from the other 2, and with its deliberate 
underestimation, it illustrates the necessity of using high-reso- 
lution data for projections (Figure 2A). 

A recent nationwide Swedish study on trends in hip frac- 
ture rates from 1987 to 2009 by Nilson et al. (2013) presented 
absolute annual sex-specific hip fracture rates only for the 
3 years 1987, 1997, and 2009 available for projections. The 
authors, however, only included individuals aged > 65 years 
stratified in 2 wide age classes (65-79 years and a 80 years) 
and they used a different definition of hip fracture from that 
used in other studies (Table). Nilsson et al. included all inpa- 
tient care for hip fracture, while other studies have also used 
the criterion of relevant surgery or acute fracture for inclusion, 
thereby actually reflecting acute hip fractures. The method 
used by Nilson et al. (2013) would therefore lead to an overes- 
timation of fractures due to re-admissions, re-operations, and 
transfers between units being included in the numerator for 
the incidence estimations. However, for the sake of complete- 
ness, a projection based on the 2009 rates presented by Nilson 
et al. (2013) is presented in Figure 2C. 

The fact that the projection based on Malmo data from 
2002-2012 resulted in the lowest numbers could be due to 
several factors, the most obvious being a further decrease in 
rates compared to earlier rates of Hedlund et al. (1987) and 
Lofman et al. (2002). It could be argued that the rates for 
Malmo cannot be generalized to the Swedish population, as 
increasing hip fracture risk with increasing latitude has been 
described (Johnell et al. 2007). 

The strengths of the study include the recent data from local 
records and the long registration period for nationwide data. A 
recent report (Rosengren et al. 2012) indicated that hip fracture 
rates are influenced by period and cohort effects, but based on 
the long registration period, the results of the second model 
(ii) (based on overall rates from the period 1987-2002) must 
be considered to be robust and they do not differ much from 
the results of model (i) (based on rates from 2002 only) or 
from projections from older Swedish studies (Figure 2C and 
Table 1) (Hedlund et al. 1987, Lofman et al. 2002). The end 
of actual nationwide data in 2002 is a drawback that has been 
partially overcome by the recent data from Malmo. While the 
annual number of hip fractures is difficult to appraise from 
registries, relative changes are more easily estimated in most 
contexts, as current numbers are available in local registries or 
osteosynthesis invoice archives. 

In summary, the annual number of hip fractures in Sweden 
will almost double between 2002 and 2050, resulting in 
roughly 30,000 fractures in that year. Already now, it is appar- 
ent that we must optimize measures to prevent hip fracture and 



prepare for major demands on resources in the future. Time 
trends in hip fracture rates and changes in population size and 
age distribution must be monitored on a continuous basis. 
Changes in any of these will affect the relevant endpoint, i.e. 
the number of hip fractures in future. 
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